Teacher Notes- “Chromosomes, DNA, and Genes-
Roadmap To Understanding The Foundation Of
Genetics”

Some things you just have to understand before you can move on. In math, addition and
subtraction come before multiplication.
And with genetics, you’ve got to
understand chromo_somes, DNA, and mosomes’ DNA, and g
genes before anything else can make o“to e
sense. DNA is something students have
heard of hundreds of times. Now it’s ; \

time to show them what it is. % &

Use this lesson in combination with N . e
another called “DNA Chain” and you’ll
have a solid foundation on which you
can build upon. Not only will students lose their fear of the words “chromosome” and
“DNA”, but they’ll know exactly what you’re talking about!

Materials per student:
Ruler
Scissors
1 Clean sheet of copy paper

Additional Teacher Materials:
1-ball of yarn or string — (to refer to when explaining the difference between a
chromosome and DNA)
PowerPoint-“Chromosomes, DNA, & Genes” (see last page)

Beforehand:

1. There are 2 ways you can do this lesson. One way is by leading with the
PowerPoint (which is preferable), and the other is with the optional student
handout only. Using the PowerPoint keeps everyone together, prevents students
from rushing through, and allows you the opportunity to make relevant
comments. These you cannot do that with just the handout.

2. Find and insert an actual photo/image of a chromosome onto PowerPoint slide #8
to help you talk through paragraph 1. A close-up showing the DNA strands is
ideal. Show them a real living chromosome, and watch their eyes light up. To
insert a picture from a website, right-click it, “copy”, then come back to the
PowerPoint and right-click “paste”.
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3. Make copies of the ¥ page homework handout.

4. Take the time to go through the activity yourself. You’ll then know what students
are going through, and you’ll have a completed sample to hold up during class.

Procedure:
1.

In your introduction, talk about how some things are scary until you find out more
about them. It’s all attitude- once you “let down” your fears, usually with the aid of
information, things are not scary, and begin to make sense. Usually, the scary thing
itself does not change, you do.

Mention the purpose of this lesson: to simply explain what chromosomes, DNA,
and genes are:

“The purpose of today is to help every one of you understand 3 important words
we’ll be seeing a lot of in the next 2 weeks: chromosomes, DNA, and genes.
These words sound scary. In fact, just imagine | called you name and asked you
to tell me exactly what DNA is. What would you say?

The good news is that I’m not going to do that. But it illustrates my point. We’ve
heard these words hundreds of times, but we don’t really understand what they are
or mean. When you leave you’ll all completely understand all 3 terms. Don’t
you feel better already?”

If you’re just beginning a chapter on genetics, you can take a couple of minutes and
picture read the chapter, which is to flip to the chapter and notice what’s there, what’s
coming. Doing that will also help students see the importance of today’s lesson.

Begin the PowerPoint and make sure students have a sheet of blank copy paper.

As directed by slide #2, have students turn their papers long-ways and then fold the
paper in half.

Before drawing the first chromosome, make sure that everyone’s paper has the fold is
on top (as shown on slide #3). It’s going to be a very long day if they’ve got it turned
around the wrong way.

4em

Click through the rest of the slide, which shows students / ‘:

how to draw a single chromosome one part at a time*",
and then where and how to cut the first flap.

Even with the instructions on the screen, you know it’s " front side only
not enough to expect every student to just cut through the ?
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front sheet of paper only. Actively watch your students who normally do things
wrong.

8. Now, let’s lift the little flap we just made and write down a couple of
basic things about this chromosome. As students do this, feel free to
make an extra comment or two about chromosomes.

9. This would be a good time to re-remind everyone what the big — &
picture is: ‘:w'“' f
wour bady

contains 46 of
them,

“What we just did doesn’t seem like a big deal, but do you realize |z meson
that you now know what a chromosome is? 10 minutes ago, you |z«
were scared of it, and now it’s not scary at all. And now that you

know what a chromosome looks like, every time we use the word chromosome in

here, just think of what you just drew, because that’s all a chromosome is.”

10em

10. Next, we’ll draw a chromosome pair, make another cut, lift —~————
the flap and write a few more notes. |

Notice we’ve got a system going now: draw, cut, take notes.

11. At this point, hold up a ball of string or yarn. Notice out loud

that it at first appears to be one solid mass, but when you look closer (start pulling a
string off of it) it’s really a thread wound hundreds or
thousands of times.

12. The next 2 set of drawing and notes reveal that
chromosomes are made of DNA which looks like a
twisted ladder.

13. The last section covers 3 more things about DNA-
1. the “rungs” which we call bases
2. the 4 different kinds of bases
3. a gene is just a section of bases

14. Finish the same way you started- restate that the purpose of this lesson was to
introduce and get everyone comfortable with chromosomes, DNA, and genes. And
now, we’ve all gotten there. Time for the homework.

15. Hand each student a copy of the homework. Have
them turn over the Roadmaps they just made, to the
blank back side, and copy the sentences there. If
you start the writing with them (the first statement
is on the last PowerPoint slide) you’ll ensure
they’re doing the work in the right place and most
will continue working until the bell. Tell them if

Instructions: Copy the 3 paragraghs an
a5 you go. Tey not 1o ha
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they’re not sure to put down the best answers they can.

16. Go over the answers first thing tomorrow.

Accessories: Other sub-topics you can add for more length and depth.

e *'Toloosen things up a bit after they draw the chromosome, announce
you’re going to give them a psychological evaluation. Ask them to look
deeply at the figure they’ve drawn and explain what they see or feel.
(propeller, tie, ...)

o ** Another helpful illustration would be to get on a web page, any web page,
and notice the colors, images, and text. What you’re seeing isn’t really
“there”. It’s told to by computer code. Click “View” at the top and select
”Source”. Every letter and number, and slash (called html) was typed by
someone. And everything means something. Changing even one little letter
or number would E—
change the way (IR Science Teacher”
the web page e —

appears. So, this
Source page is the s
blueprint for what
you see on the
web page. And
that’s also exactly
what DNA does.
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Come back and visit InteractiveScienceTeacher.com to upgrade this lesson with:

PowerPoint- lead your students through the lesson click-by-click

o

‘omosomes, DNA, ang G R
Qs

\)% %\\\\“M—H’

Homework Assignment

Intructions: Cepry the 3 posagraphn below ot the back side of your Roadmap. Fill m the
blamiks 3 you go. Try ot 1o have oo ek fm

ATGC - #0.000
penes DNA peae
codes 2 seence of base pairs
billioa beight poghe
9999 bases
3000 i

+ Sovwhat i it about __ that maes you jou? It thvh exsct order of these __, e rungs
Even though there s ouly __ bwwes(__, ., ) therearecver I setn
That's bionk you can et 50 many kinds of __ 4 ingredsents

code for tung his and #u Most genes uctaons s
show ___base pairs bemg. The peron 3 » beight slighaly different
becamiedar__ or on that chremosome, 1 slipbaly deffesent than
wours. But different 35 you may be. you're sl % genetically adentical 1o them

+ Wohd you believe the b body bas aboul __ genes? 1t's trae! Each __ contains

he Bluegram that __ foe undreds of penes. For exangple, the gene for cataesens 1 oe
chromesome 3

QuickNotes

Teacher Quick Notes - “Chromosomes, DNA, and
Genes”

Materials per student:
Raler
Scissors
1 Cleaa skest of copy paper

Additional Teacher Materials:
1-5all of yarm or 10 refer 1o when explaining the difference berween a
chromosome and DNA
‘PowarPoint-"Chromosomes, DNA, & Ganes’

Procedure:
1. Ivtwdace the lesson by siating the prpos of this lesson: to simply explaia what
clromosome, DNA. aad geaes are

t

Use the PowerPoint to show smdents how to fold the paper i half.

Comtimue following the skides, in whick sudenrs repaat a procass of making 2
drawinz, cuttivg a flap, and then writing rotes below the flap. Tt begins with 2 single
chromosame, thex cnto 2 chromosate Jair, and then onto DNA-

-

Hand each stadeata copy of fhe bomewosk. They ceed to copy the seateaces, with
auswars included. cato the back of the papes (hey just made.

idcm \,

WA CrOMOSGmEs
frarm yaur marm and

+ dad join, the: pair
| resiribles an A"

195 are

I

fing thraad- ;

Ellke nce called |
1 DMA, K'swound very
* ighlly

T oy ey
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